In order to investigate lattice defects of 18-8 stainless steel after solution, precipitation and resolution treatments, thin films prepared from bulk specimens after the heat treatments were examined by means of transmission electron microscopy. In addition, measurements of the internal friction, specific gravity and electrical resistivity as well as Huey corrosion tests were conducted. The experimental results obtained are as follows:
I. Introduction
Although 18 Cr-8 Ni austenite stainless steel excells in corrosion resistivity when subjected to the solution treatment, the carbide precipitated during aging at where f0 is a frequency of the resonance vibration. The measurements were all carried out at a room Table 1 Chemical composition of specimens, in wt%. 1. Changes in some properties on annealing after solution treatment subsequent measurement. In this way, the measurements of internal friction was carried out repeatedly on the same specimen with increasing annealing temperatures. The strain amplitude 'dependence of the internal friction thus measured is shown in Fig. 1 . The strain amplitude dependence of internal friction exists irrespective of the solution treatment (water a larger amplitude of the internal friction has a similar tendency for all the heat treatments. The relations between annealing temperatures (for 2hr) and internal friction at a smaller amplitude, specific gravity, electrical resistivity and Huey corrosion resistivity are shown in Fig. 2 . The internal friction decreases with expansion which is due to the carbide precipitation: it is likely that the precipitation of chromium and iron atoms produces vacancies and hence the specific gravity decreases with increase in the volume of carbide precipitation. The increase in volume loss by corrosion 2. Electron microscopic observation which the specimen had been solution-treated. The specimen was electrochemically etched in saturated solution of oxalic acid and a carbon replica of the specimen was prepared for electron microscopic observation. The microstructures of specimens subjected to the solution, precipitation and resolution treatment are shown in Photo. 1. In the structures for solution (d)). Photos. 2, 3 and 4 show transmission electron micrographs of thin films prepared from a bulk specimen solution-treated. Photo. 2 shows dislocations along a grain boundary (G), and a dislocation net work in a twin (T-T) which might be produced by rapid cooling is observed in Photo. 3. Photo. 4 shows dislocations around twin boundaries (T). A number of the twin boundaries are observed in Photos. 3 and 4 for the specimen solution-treated. It should be noted that in Photo. 4, a striped pattern shown as S is seen between two twin boundaries T and T'. This pattern S is just the same as that observed in a Cu-Al alloy by Swann(8). There are two cases for such a pattern:
III. Experimental
(1) stacking fault (9) and (2) inclined grain boundary or inclined twin boundary as shown in Fig. 3 
(a). It
is not clear which case is applicable to the present pattern.
The formation of a number of twins in the specimen solution treated corresponds to the high value of the strain amplitude independent internal friction in the quenched state as shown in Fig. 2 . The transmission electron microphotographs of specimens treatment are shown in Photos. 5, 6 and 7. A white area on the right side (B) in Photo. 5 corresponds to the precipitation product which was removed by an electrochemical polishing. The partial absence of the thin film was confirmed by tilting the specimen and by the dark field observation. Many dislocation lines are connected with a grain boundary (B-B). It should be emphasized that there are parallel lines which consist of dislocation networks. These facts may be caused by a volume expansion which is due to the carbide precipitation at a grain boundary and by the diffusion of chromium and iron atoms to the precipitates. Dislocation lines around a grain boundary (B-B) are also observed in Photo. 6. Photo. 7 shows the dislocations connected with carbides.
These phenomena caused by the precipitation of carbides, as mentioned above, have influence on the hydronitric acid resisting property and the decrease in specific gravity with the decreasing concentrationof chromium atoms near grain boundaries(10) owing to the precipitation of chromium carbides.
then was cooled in air. A thin foil structure of the specimen is shown in Photos. 8, 9, 10 and 11. As already mentioned, the characteristic distribution of dislocations is observed, which results from the carbide precipitation accompanied by volume expansion.
It is expected that a characteristic redistribution of dislocations may occur with the redissolution of carbon atoms into the matrix.
Photos. 8, 9, 10 and 11 show the dislocations around grain boundaries.
The twin boundaries are shown as T in Photo. 8. The piled-up dislocations toward a grain boundary are shown as P in Photo. 11. Although a number of dislocations are observed in Photos. 9, 10 and 11, it is recognized that the distribution and form of the dislocations somewhat differ from those in a precipitated structure. This difference might be attributed to the redissolution of the carbides into the matrix and the slow cooling from a high temperature.
IV. Summary
The experimental results are summarized as follows.
(1) 304 type of 18-8 austenite stainless steel has the strain amplitude dependent internal friction for both solution treatment and precipitation treatment.
(2) In the relation between annealing temperatures after solution treatments and several properties, it was shown that the thickness decrease in Huey corrosion tests became unusually large, and the specific gravity (3) A large number of twins were observed in the transmission electron microstructures of the specimen solution treated and dislocations around grain boundary.
twins and many dislocations were observed, and there was a difference in the distribution and form of dislocations between solution treatment and precjpitation treatment.
